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Review of single-element simulations
Multi-element experiments
Modeling approaches
Results
— Approach 1 —reduced model
— Approach 2 — complete model
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Single Element Studies
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Instability Mechanism

* A series of 3D simulations for the short, intermediate,
and long post lengths was completed to identify the
instability mechanism.

* The marginally stable short length showed continuous
heat release

* The unstable results were the result of a fuel cut off
event.
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Instability Mechanism

For the long length combustion was reinitiated later in
the cycle and was the result of mixing between the
recirculating gases and the accumulated fuel

Simulations only predicted the unstable long length
Experimentally this length showed the most variability
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Single & Multi-element Studies

Single Element Multi-element
Less expensive  More expensive
Smaller domains e Larger domains

 Complex geometries

Substantial work e Less literature, limited
published work
Wall effect is e Captures inter-element

exaggerated interactions
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Two Distinct Modeling Approaches

Full Simulation Reduced Model
Captures self-excited * Does not capture driving
instability
Captures inter-element * Limited inter-element
interactions interactions

Amplitude is difficult to
control
Expensive * Low cost

Amplitude is prescribed
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Seven Element Simulation

* Considerably more expensive based on the added grid
points for the additional elements

* Simulation captures the self-excited nature of the
experiment, inter-element interactions
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Summary

Two modeling approaches were presented for
modeling transverse instability along with a sample
result of each

Virtual injector screening tool

— Observe the injectors response to excitation in a
controlled environment

— Precise control of amplitude, frequency
Full Simulation

— Captures self-excited transverse instability, inter-
element interactions

— Coupling between injectors and the main chamber
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Future Work

* Modeling TIC 1d

— Attempting to capture what happens when the length
of all injectors are changed

— Preliminary experimental suggest that different
amplitude are obtainable

— The unstable single element length showed stable
combustion in the transverse chamber! This is unlike
prior results.
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